The semen was thawed and 10-0 ml were centrifuged at 4000 g for 20 min at 4°C. The seminal plasma was discarded and the pellet containing sperma¬ tozoa was washed twice with 5 ml of 0-9% saline at room temperature. The con¬ tents were centrifuged at 4000 g· for 10 min each time. The washed spermatozoa were suspended in 2-0 ml physiological saline and an aliquot was used to observe microscopically any structural damage to the spermatozoa. No obvious damage to the spermatozoa was detected. The suspension containing spermatozoa was *
(Received 29th August 1974) Summary. Bull semen was collected artificially and vitamin A was determined in the intact spermatozoa, the acrosomes and the sperm tails.
The results show that over 90% of the total vitamin A in the spermatozoa was present in the acrosomes and that the sperm tails were completely devoid of vitamin A. The concentration of vitamin A varied from 224 to 364 ng/109 spermatozoa.
Vitamin A has a direct localized effect on the normal differentiation of the testicular germinal epithelium (Palludan, 1966; Ahluwalia & Bieri, 1970 The semen was thawed and 10-0 ml were centrifuged at 4000 g for 20 min at 4°C. The seminal plasma was discarded and the pellet containing sperma¬ tozoa was washed twice with 5 ml of 0-9% saline at room temperature. The con¬ tents were centrifuged at 4000 g· for 10 min each time. The washed spermatozoa were suspended in 2-0 ml physiological saline and an aliquot was used to observe microscopically any structural damage to the spermatozoa. No obvious damage to the spermatozoa was detected. The suspension containing spermatozoa was then used for acrosomal extraction (Fraction 1) according to the procedure of Bernstein & Teichman (1973) . The aqueous acrosomal suspension was used for vitamin A extraction. The residue containing spermatozoa partly depleted of acrosomes (Fraction 2) was also used for vitamin A determination because the efficiency of the acrosomal detachment procedure does not exceed 70 to 80%. After suspending the residue in 2-0 ml of 0-9% saline, the material was subjected to sonication in a Raytheon sonicator for 5 min with the controls set at the maximum to ensure complete disruption of the membranes. The sonicated material was used for determination of vitamin A content.
In the study which involved the determination of vitamin A in sperm heads, 10 ml semen was first thawed and the spermatozoa were separated from the seminal plasma as described above. The pellet containing the spermatozoa was washed twice with normal saline and the washed residue was resuspended in 5 ml of 0-9% saline. The suspension containing the spermatozoa was then sub¬ jected to sonic oscillation for 3\ min with the controls set at 0-5 A. The optimum time and control settings in the sonic oscillator were determined in a series of preliminary studies to ensure complete disruption of the sperm heads from the tails. Approximately 90 to 95% of the spermatozoa were found to be completely disrupted by this method when examined under the microscope. The fractions containing the sperm heads (Fraction 3) and tails (Fraction 4) were then separated according to our procedure described elsewhere (Ahluwalia & Holman, 1969 twice, each time with 10 ml hexane, and the extract was collected. In step 2, the residue left after extraction with hexane was subjected to digestion after adding 1-0 ml of 10% alcoholic KO H and 0-5 ml of 1 % pyrogallol as an antioxidant. The mixture was cooled and extracted with three 5-0-ml vols of hexane.
The extracts obtained in both steps were pooled and dried under nitrogen. The efficiency of the procedure, as determined by the amount of radioactivity in an aliquot at the end of the extraction procedure, was 75 to 80%. The vitamin A content was determined fluorometrically (Aminco Bowman) using 330 nm and 470 nm as excitation and emission wavelengths according to the method de¬ scribed by Thompson, Erdody, Brien & Murray (1971) .
The results ( (Berry & Mayer, 1959) . The possibility that vitamin A is associated with a mucopolysaccharide-proteinlipid complex is under investigation. The rôle of vitamin A in mucopolysacchar¬ ide biosynthesis is well known (Wolf & Johnson, 1960) ; therefore, the possibility that vitamin A is associated with an acrosomal enzyme, hyaluronidase, which brings about the depolymerization and hydrolysis of hyaluronic acid, is an attractive hypothesis. (Mann, 1964) . Whether there is a functional association between zinc and vitamin A in the spermatozoa is not known, but our preliminary study showing an enhancement in the uptake of labelled vitamin A by isolated seminiferous tubules in the presence of zinc is of interest (Ahluwalia, Devi & Clark, 1973 
